
Geochemical research has fundamentally sha-
ped our understanding of the natural world, 
ranging from the forma� on of the Solar Sys-
tem, to the inner workings of the Earth and 
modern environmental processes. These ad-
vancements are o� en based on measurements 
of small varia� ons in trace element abundan-

ces or isotopic composi� ons, u� lizing sensi-
� ve analy� cal methods and instruments that 
demand special lab facili� es. Here we talk with 
MK METALFREE employee Dr. Gerrit Budde, 
who has a background in isotope cosmoche-
mistry and over 15 years of clean lab experien-
ce, about the respec� ve requirements, chal-
lenges, and solu� ons.

What makes geochemistry clean labs such uni-
que environments?
In modern geochemical research and analyses 
mul� ple cri� cal requirements come together:
(i) precious samples need to be protected from

contaminants (e.g., airborne par� cles of
dust or corroded metal) that would com-
promise their chemical and isotopic com-
posi� ons,
(ii) personnel need to be protected against

hazardous substances (primarily acid
fumes) used for sample diges� on/pro-
cessing, and 

(iii) the laboratory needs to be corrosion-
protected and chemically resistant, provide
stable ambient condi� ons, and minimize
the inherently high energy demand.

Fig. 2 Interior (left ) and exterior (right) views of MK Mobile Lab installed on the roof of the Max Planck 
Insti tute for Solar System Research in Götti  ngen, Germany. It consists of six containers and includes HVAC 
system, gowning room, storage/preparati on room, weighing room, and Class <6 (ISO 14644) cleanroom 
with ten MK Workstati ons / Combinati on Stati ons.

What is so special about the MK Workstati ons?
The metal-free MK Worksta� ons are fundamen-
tally diff erent from conven� onal fume hoods, 
in that a ver� cal laminar fl ow of HEPA/ULPA-fi l-
tered air, and its extrac� on through a perforated 
work surface, ensures the operator’s safety by 
preven� ng acid fumes from escaping, while si-
multaneously providing ultra-low par� culate and 
corrosion-protected condi� ons for contamina� -
on-free sample processing. They further stand 
out with an op� mized airfl ow design as well as 
integrated supply and exhaust air volume fl ow 
controllers, resul� ng in an air demand that is less 
than half that of comparable total exhaust lami-
nar fl ow hoods. MK Worksta� ons off er many cus-
tomiza� on op� ons due to their modular design 

Fig. 1. MK Workstati on with verti cal laminar fl ow 
of HEPA-fi ltered air (typically Class 3, ISO 14644) 
as well as integrated volume fl ow controllers 
and PLC (programmable logic controller) unit. 
Also available as MK Combinati on Stati on with 
separate chamber for isolated evaporati on/hot-
plate usage. Retrofi tti  ng to existi ng clean labs as 
stand-alone version possible.

This can only be achieved through the combina-
� on of a low-par� culate environment, a sophis-
� cated air handling concept (i.e., condi� oning, 
fi ltra� on, circula� on), state-of-the-art equip-
ment (incl. hoods), and all components being 
metal-free.

Why are these metal-free clean labs so challen-
ging to build?
A par� cular challenge relates to the air handling: 
these laboratories typically require narrow tem-
perature and humidity ranges (despite variable/
extreme outside condi� ons), a very high frequen-
cy of air changes in the individual rooms and 
hoods, and a complex room pressure cascade. 
This is further complicated by the inherent cons-
trains of a metal-free construc� on and the fact 
that exis� ng buildings o� en provide limited space 
or outdated infrastructure that was not designed 
to support such a demanding facility. Sa� sfying 
those high cleanliness, safety, and air handling 
requirements under such unfavorable circums-
tances needs a holis� c approach, ideally from 
a single provider with extensive exper� se in all 
aspects of planning and implementa� on. This has 
proven to be crucial for successfully comple� ng 
such delicate projects, while minimizing construc-
� on � mes and costs as well as maximizing energy 
effi  ciency, durability, and sustainability.

and come with a PLC unit for the dynamic ad-
justment of airfl ows, direct control of integrated 
equipment (e.g., hotplates, acid s� lls), as well as 
remote monitoring and servicing op� ons (Fig. 1).

Are there alternati ves to the traditi onal metal-
free clean labs?
In response to space, old building infrastruc-
ture, � me, and funding becoming increasingly 
limi� ng and complica� ng factors, MK has star-
ted containerizing complete metal-free clean 
labs as fl exible turnkey solu� on (Fig. 2). These 
MK Mobile Labs can be a single container or a 
(mul� -story) container complex, and operate 
largely as self-sustained systems (incl. HVAC sys-
tem with HEPA fi ltra� on). They can be designed 
and built within a rela� vely short � me frame, 
completely assembled and tested in the factory, 
shipped anywhere in the world, and then rapid-
ly installed in almost any open space. As such, 
MK Mobile Labs present a cost-eff ec� ve alterna-
� ve with all the benefi ts of a building-integrated 
(room-in-room) clean lab and addi� onal advan-
tages; for instance, they are highly customizable 
and modifi able through their modular design, 
and can serve as permanent installa� on or as 
interim solu� on that can change loca� ons.

What sets MK METALFREE apart from other 
companies?
Germany-based MK Versuchsanlagen and its US 
subsidiary MK METALFREE have over 30 years of 
experience in planning and building cu�  ng-ed-
ge metal-free clean labs and equipment. By pro-
viding all key components and services in-house 
(design, so� ware, manufacturing, installa� on, 
etc.), MK is able to not only master the chal-
lenges of modern geochemistry clean labs, but 
also to off er solu� ons tailored to the par� cular 
needs of each customer. Their unique por� olio 
includes everything from hotplates and lab fur-
niture to complete turnkey clean labs (incl. air 
handling), which stand out with state-of-the-art 
components and manufacturing, a smart cont-
rol/monitoring system, highest cleanliness and 
safety standards, as well as an excep� onal ener-

gy effi  ciency resul� ng from the low air demand 
(due to MK Worksta� ons and par� al room air 
recircula� on). Dozens of successful metal-free 
clean lab construc� ons across the world are tes-
tament to the company’s exper� se, making MK 
a trusted partner in the scien� fi c community.
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